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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma display that has high luminance and 
is stable in display action and its manufacturing method. 

SOLUTION: This manufacturing method of a plasma display has a process in which a 
sealing frit is applied and fired on a plasma display member which has a residual 
carbon content of 1 5 at % or less on the fluorescent layer surface after formation of 
plasma display and a member which has formed a fluorescent layer by applying and 
firing a fluorescent substance paste and/or a member which has formed plural 
electrodes for discharging, and then both members are sealed, and a process in which 
vacuum exhausting is made and a gas for discharging is sealed. After the fluorescent 
substance layer is formed on the members, ultraviolet rays are applied on the 
fluorescent layer in the atmosphere containing oxygen. 



CLAIMS 



[Claim(s)] 

[Claim 1]A component for plasma displays, wherein it is a component for plasma 



displays which has a fluorescent substance layer and a residual carbon ingredient of a 
fluorescent substance layer surface after plasma display formation is less than 1 5at%. 
[Claim 2]A plasma display using the component for plasma displays according to claim 
1. 

[Claim 3]After applying and calcinating sealing fritto at a component in which two or 
more electrodes for a component in which a fluorescent substance layer was formed, 
and/or discharge were formed, A process of sealing a component in which a 
fluorescent substance layer was formed, and a component in which two or more 
electrodes for discharge were formed, And it is a manufacturing method of a plasma 
display which has the process of carrying out evacuation of the inside of a component 
in which a sealed fluorescent substance layer was formed, and a component in which 
two or more electrodes for discharge were formed, and enclosing gas for discharge, A 
manufacturing method of a plasma display irradiating a fluorescent substance layer 
with ultraviolet rays under atmosphere which contains oxygen after forming a 
fluorescent substance layer in a component. 

[Claim 4]A manufacturing method of the plasma display according to claim 3 
irradiating a fluorescent substance layer with ultraviolet rays under atmosphere which 
contains oxygen in a component in which a fluorescent substance layer was formed 
after applying and calcinating sealing fritto. 

[Claim 5]A manufacturing method of the plasma display according to claim 3, wherein 
ultraviolet rays with which it irradiates have a maximum peak on wavelength near 1 72 
nm. 

[Claim 6]Atmosphere which irradiates with ultraviolet rays introduces gas which 
contains oxygen below predetermined impurity concentration after carrying out 
evacuation of the inside of an envelope, After applying and calcinating sealing fritto at 
a component in which a fluorescent substance layer was formed and irradiating a 
fluorescent substance layer with ultraviolet rays under this atmosphere, A process of 
sealing a component which formed a fluorescent substance layer without carrying out 
atmosphere release of this atmosphere, and a component in which two or more 
electrodes for discharge were formed. And a manufacturing method of a plasma 
display performing a process of carrying out evacuation of the inside of a component 
in which a sealed fluorescent substance layer was formed, and a component in which 
two or more electrodes for discharge were formed, and enclosing gas for discharge. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the component for plasma displays, a 

plasma display, and its manufacturing method. 

[0002] 

[Description of the Prior Art]A plasma display in the discharge space provided between 
the component in which two or more electrodes for discharge were formed, and the 
component in which the fluorescent substance layer was formed, Inter-electrode [ for 
discharge ] is made to produce plasma discharge, and a display is performed by making 
the fluorescent substance provided in discharge space irradiate with the ultraviolet rays 
generated from the gas enclosed in discharge space. In an AC type plasma display, a 
MgO (magnesium oxide) film is formed on the component in which two or more 
electrodes for discharge were formed, in many cases in order to protect an electrode and 
a dielectric layer from the ion bombardment at the time of discharge. MgO is a metallic 
oxide with a high secondary electron emission factor, and since the firing potential of a 
plasma display falls by using this, it also has an advantage it becomes easy to drive. 
[0003]In a plasma display, since the MgOfilm surface and a fluorescent substance layer 
surface are in contact with discharge space, these surface states have big influence on 
the discharge characteristic and luminescent characteristic of a plasma display. The 
surface states of a MgO film are stabilization of a display, drive nature, and a factor 
important in which long lasting top. 

The fluorescent substance layer surface is sensitive to luminance property. 

[0004]MgO tends to be influenced by air components, such as H2O and CO2, and 
Mg(OH) 2, MgC03, etc. are easy to be formed in the MgO surface. If Mg(OH) 2 and 
MgC03 are formed in the MgO-film surface, it will be easy to produce the problem that 
discharge voltage rises. 

[0005]A fluorescent substance layer usually calcinates phosphor powder and the 
phosphor paste containing a resinous principle at about 500 ** after spreading with 
screen printing etc., and is formed. If calcination temperature is too high, it will be easy 
to produce degradation (brightness lowering) of phosphor powder, and if too low, it will 
be easy to produce the problem that a calcination residue remains easily. 
[0006]As a manufacturing method of a plasma display, conventionally, The inside of 
this component that sealed the component in which two or more electrodes for the 
discharge produced beforehand were formed, and the component in which the 



fluorescent substance layer was formed, with sealing fritto, and was sealed while 
heating at about 350 **, i.e., the evacuation inside discharge space, is performed, and 
there is the method of enclosing discharge gas. The purpose of performing evacuation 
while heating is to reform Mg(OH) 2 not only on discharge of the residual gas inside 
discharge space but the surface of a MgO film, and MgC03 to MgO. 
[0007]Such only by performing evacuation, heating, Since refining of a MgOfilm 
surface state is difficult, JP,2000-76989,A is irradiated with ultraviolet rays at 
protective layers, such as a MgO film, and the technique of the technique of performing 
surface treatment carrying out plasma treatment to a protective layer as well as 
JP,2000-57939,A again is indicated. 

[0008]However, it was not able to be said only by these techniques that it was enough in 

respect of the reliability of a display action. 

[0009] 

[Problem to be solved by the invention]This invention persons thought that reduction of 
the carbon ingredient which remains in a fluorescent substance layer surface was 
important. That is, according to the conventional manufacturing method, phosphor 
powder and the phosphor paste containing a resinous principle are usually heated and 
calcinated at about 500 ** after applying between the septa for dividing a cell with 
screen printing etc. In the process of calcinating a fluorescent substance layer, the 
carbon ingredient remains a resinous principle easily, without [ decomposition and ] 
removing a resinous principle, if calcination temperature is too low although burned, 
gasified and removed. Even if it made calcination temperature high, it found out that 
the problem that it is not only difficult, but phosphor powder deteriorates and 
brightness lowering and a chromaticity variation happen also tends to produce perfect 
removal of the carbon ingredient which exists in the outermost surface of a fluorescent 
substance layer. 

[0010]It applies to at least one component of the component in which two or more 
electrodes for the component in which the fluorescent substance layer was formed in the 
sealing paste which mixed low softening point glass frit and a resinous principle, and 
discharge were formed, by screen printing, the dispenser method, etc. after the 
fluorescent substance stratification. Then, the component to which the sealing paste 
was applied is heated and the baking process which removes the resinous principle 
under sealing paste is performed. The component in which the calcinated sealing paste 
was formed, and the component which becomes it and a pair are heated again in piles, 
and the sealing step which pastes together the component in which the fluorescent 
substance layer was formed, and the component in which two or more electrodes for 



discharge were formed is performed. 

[001l]The heating exhaust process which performs evacuation is performed heating 
this sealed inside of a component at about 350 ** at the end, discharge gas is enclosed, 
and a plasma display is completed. 

[0012]the baking process of a sealing paste -- the baking process of a fluorescent 
substance layer -- the same - the resinous principle under sealing paste - 
decomposition -, although burned, gasified and removed, The gasified carbon ingredient 
remained in the atmosphere of a heating furnace, and the gas constituents which 
remained had adhered on the surface of the fluorescent substance layer at the time of 
the temperature fall in the baking process of a sealing paste. 

[0013]The carbon ingredient which adhered on the surface of the fluorescent substance 
layer in the baking process of the sealing paste remains in a fluorescent substance layer 
surface in a subsequent sealing step and heating exhaust process, without being 
removed. Since the carbon ingredient which remained absorbs the ultraviolet rays 
generated in plasma discharge, the ultraviolet quantity which enters into the 
fluorescent substance itself decreases, and brightness lowering is produced. Since the 
electron by which it was generated by the reset discharge between the component in 
which two or more electrodes for discharge were formed, and the component in which 
the fluorescent substance layer was formed, and the charged particle of rare gas collide 
with a fluorescent substance layer, they are considered that the carbon ingredient 
which remained in the fluorescent substance layer surface jumps out to discharge space 
gradually. The carbon ingredient which jumped out to discharge space is ionized by the 
energy of discharge during lighting of a plasma display, i.e., discharge, it is further 
accelerated by driver voltage, and it collides with the MgO film of a front face plate, and 
tends to form deterioration layers, such as MgC03, in the MgOfilm surface. When 
omitting discharge among the astigmatism light of a plasma display, it is thought that 
it sticks to these carbon ingredients on the MgOfilm surface. 

[0014]It becomes impossible thus, to perform the display action stable since discharge 
voltage rose when the deterioration layer was formed in the MgOfilm surface or gas 
constituents other than discharge gas adsorbed. 

[0015]then, a surface residual carbon ingredient is forming few fluorescent substance 
layers, and the place which this invention was made in view of new SUBJECT in a Prior 
art mentioned above, and is made into the purpose has it in a display action providing a 
stable plasma display and a manufacturing method for the same with high-intensity. 
[0016] 

[Means for solving problem]That is, this invention is a component for plasma displays 



which has a fluorescent substance layer, and is a component for plasma displays, 
wherein the residual carbon ingredient of the fluorescent substance layer surface after 
plasma display formation is less than 15at%. 

[0017]This invention is a plasma display using the above-mentioned component for 
plasma displays. 

[0018]After this invention applies and calcinates sealing fritto at the component in 
which two or more electrodes for the component in which the fluorescent substance 
layer was formed, and/or discharge were formed, The process of sealing the component 
in which the fluorescent substance layer was formed, and the component in which two 
or more electrodes for discharge were formed, And it is a manufacturing method of the 
plasma display which has the process of carrying out evacuation of the inside of the 
component in which the sealed fluorescent substance layer was formed, and the 
component in which two or more electrodes for discharge were formed, and enclosing 
the gas for discharge, After forming a fluorescent substance layer in a component, it is a 
manufacturing method of the plasma display irradiating a fluorescent substance layer 
with ultraviolet rays under the atmosphere containing oxygen. 
[0019]The manufacturing method of the plasma display of this invention, The 
atmosphere which irradiates with ultraviolet rays introduces the gas which contains 
oxygen below predetermined impurity concentration after carrying out evacuation of 
the inside of an envelope, After applying and calcinating sealing fritto at the component 
in which the fluorescent substance layer was formed and irradiating a fluorescent 
substance layer with ultraviolet rays under this atmosphere, The process of carrying 
out evacuation of the inside of the component in which the process of sealing the 
component which formed the fluorescent substance layer without carrying out 
atmosphere release of this atmosphere, and the component in which two or more 
electrodes for discharge were formed, and the sealed fluorescent substance layer were 
formed, and the component in which two or more electrodes for discharge were formed, 
and enclosing the gas for discharge is performed. 
[0020] 

[Mode for carrying out the invention]Below, the desirable embodiment of this invention 
is described. 

[002l]The component for plasma displays of this invention requires that the residual 
carbon ingredient of the fluorescent substance layer surface after plasma display 
formation should be less than 15at%. If it is less than 15at%, it is because the 
ultraviolet quantity which the ultraviolet rays generated by discharge are absorbed of a 
surface residual carbon ingredient, and enters into the fluorescent substance itself does 



not fall but a high-intensity plasma display can be produced eventually. By the reset 
discharge between the component in which two or more electrodes for discharge were 
formed, and the component in which the fluorescent substance layer was formed, since 
sputtering or the carbon component amount which disconnects itself also decreases in 
discharge space from a fluorescent substance layer surface, The gas adsorption on the 
surface of a MgO film other than the deterioration stratification on the surface of a MgO 
film mentioned above and the discharge gas at the time of un-discharging does not 
happen easily. Therefore, the display action of a plasma display can be performed stably. 
It is less than 8at% more preferably. 

[0022] Since ultraviolet quantity which enters into the fluorescent substance itself on 
the other hand since ultraviolet rays generated by discharge will be absorbed of this 
residual carbon ingredient when there are more residual carbon ingredients of a 
fluorescent substance layer surface than 15at% decreases, a fall of luminosity becomes 
remarkable. Since discharge space also has many sputtering or carbon ingredients 
which disconnect themselves, a deterioration layer is formed in the MgOfilm surface, or 
it is easy to carry out gas adsorption of the carbon ingredient to the MgOfilm surface by 
reset discharge at the time of un-discharging. Therefore, a problem that a display action 
of a plasma display cannot be performed stably arises. 

[0023]Next, a manufacturing method of a plasma display of this invention is explained 
along with order. An outline sectional view of a plasma display panel which used and 
produced the following processes is shown in drawing 1 . Although it wrote selectively a 
back plate [ a component which formed a front face plate and a fluorescent substance 
layer for a component in which two or more electrodes for discharge were formed, for 
convenience ], a place which means only by the difference in a notation does not have a 
different place. 

[0024] (Component making process) The manufacturing method of the front face plate 1 
is first described about a component making process. 

[0025]Although not limited in particular for the glass substrate used for the front face 
plate 1, generally soda lime glass, the glass which carried out annealing treatment of 
the soda lime glass, or point [ distortion / high ] glass (for example, Asahi Glass Co., Ltd. 
make "PD-200") can be used. The size of a glass substrate does not have limitation in 
particular, and the thickness can use a 1-5-mm thing. 

[0026]First, two or more electrodes for discharge are formed on a glass substrate. For 
example, pattern formation of the transparent electrodes, such as tin oxide and ITO, 
may be carried out with the photolithographic method [ photo etching method / the 
lift-off method, / nickel / silver, aluminum and copper, gold ] using screen-stencil and 



photosensitive conductive paste as an electrode formation method. A bus electrode may 
be formed on a transparent electrode in order to form a low resistance electrode. Here, a 
transparent dielectric layer can also be formed with screen printing etc. on the glass 
substrate in which two or more electrodes for discharge were formed. Although the 
transparent dielectric material in particular in that case is not limited, the dielectric 
materials containing PbO, B2O3, and Si0 2 are applied. 

[0027]It is also preferred to form a MgO film for the purpose of protection from an ion 
bombardment by discharge on a glass substrate in which two or more electrodes for 
discharge were formed. The formation technique can apply electron beam evaporation 
method, a plasma deposition method, ion beam assistant vacuum deposition, a reactive 
sputtering method of Mg target, an ion beam sputtering method, a CVD method, etc. 
[0028]Next, a manufacturing method of the back plate 2 is described. A glass substrate 
used for the back plate 2 is the same as that of what was stated to the front face plate 1. 
[0029]Pattern formation of the address electrode layer containing silver, aluminum and 
copper, gold, nickel, tin oxide, ITO, etc. is carried out with the photolithographic method 
which used screen-stencil and photosensitive conductive paste on a glass substrate. A 
dielectric layer may be provided on an address electrode layer for stabilization of 
discharge. 

[0030]A septum for dividing a cell on a glass substrate in which an address electrode 
layer was formed is formed with the sandblasting method, a pattern transfer method, 
the photolithographic method, etc. It is not limited especially as material of a septum 
used for this invention, or form of a septum. 

[0031] A fluorescent substance layer is applied and calcinated on a glass substrate in 
which an electrode layer and a barrier layer were formed, using phosphor paste 
containing phosphor powder and resin by the dispenser method, screen printing, a 
photosensitive paste method using a paste which added a sensitization ingredient 
further, etc. In particular polymer and a solvent that are used for phosphor paste are 
not limited. As polymer, they are alpha-terpineol, benzyl alcohol, etc. as acrylic resin, 
such as polymethylmethacrylate (PMMA), ethyl cellulose, and a solvent. A phosphor 
material in particular used for this invention is not limited. For example, in red, there 
are Y 2 O s :Eu, YV0 4 :Eu, BO(Y, Gd) 3 :Eu, Y 2 0 3 S:Eu, and gamma-Zn 3 (POd 2-Mn. If green, 
Zn 2 Ge0 2 :Mn, BaAli 2 0i9:Mn, There are ZiwSiO^Mn, LaPO^Tb, ZnS:Cu, aluminum, 
Zn 2 Si04:Mn, As, S'-Cu (ZnCd), aluminum, ZnCKZn, YB03:Tb, etc. If blue, Sr 5 (P04) 
3Cl:Eu, BaMgAlwC^Eu, BaMgAhoOn^Eu, BaMg 2 aluminumi40 2 4:Eu, a ZnSAg+ red 
pigment, Y 2 Si03:Ce, etc. are mentioned. Thus, the back plate 2 is producible. 
[0032]In order to improve the luminosity of a plasma display, and the reliability of a 



display action, it is important that the carbon ingredient which remains in the 
fluorescent substance layer surface after plasma display formation forms few 
fluorescent substance layers. For that purpose, to irradiate with ultraviolet rays is 
required for a fluorescent substance layer under the atmosphere which contains oxygen 
for phosphor powder and the phosphor paste containing a resinous principle after 
spreading / calcination. 

[0033]The residual carbon ingredient which was not able to be removed in calcination 
by irradiating a fluorescent substance layer with ultraviolet rays under the atmosphere 
which contains oxygen as shown in drawing 2 is removable. That is, oxygen O2 which 
exists in atmosphere by ultraviolet rays turns into ozone O3. Generated ozone O3 is 
decomposed into oxygen O2 and the excitation oxygen atom O. Since the excited oxygen 
atom has dramatically strong oxidizing power, it can oxidize the residual carbon 
ingredient of a fluorescent substance layer surface, and can gasify and disconnect itself 
to CO, CO2, etc. With the bottom of the atmosphere containing oxygen, the mixed gas of 
stable gas and oxygen and the atmosphere are also pointed out to the ultraviolet rays of 
rare gas, such as not only oxygen simple substance gas but neon, argon, etc., nitrogen, 
etc. Although the generation method in particular of ultraviolet rays is not limited, a 
mercury lamp, Xe lamp, a deuterium lamp, a dielectric-barrier-discharge excimer lamp, 
etc. can be used. 

[0034]By irradiating a fluorescent substance layer with ultraviolet rays under 
atmosphere containing oxygen, since a carbon ingredient which remained on the surface 
can form few fluorescent substance layers, as mentioned above, ultraviolet rays 
generated by discharge are not absorbed of a residual ingredient on the surface of a 
fluorescent substance, but a high-intensity plasma display can be produced. Due to a 
front face plate electrode and back plate inter-electrode reset discharge, since 
sputtering or a carbon ingredient which disconnects itself also decreases in discharge 
space from a fluorescent substance layer surface, gas adsorption on the surface of a 
MgO film other than deterioration stratification on the surface of a MgO film and 
discharge gas at the time of un-discharging does not happen easily. Therefore, a display 
action of a plasma display can be performed stably. 

[0035]In calcination at the time of fluorescent substance stratification, when a 
fluorescent substance layer is not irradiated with ultraviolet rays, since a surface 
carbon ingredient is thoroughly unremovable, a carbon ingredient remains in a 
fluorescent substance layer surface after plasma display formation, and it is easy to 
produce a problem that a rise of brightness lowering or discharge voltage, i.e., a display 
action, is not stabilized. 



[0036]Since a manufacturing method of a plasma display of this invention is related 
with reduction of a residual ingredient of a fluorescent substance layer surface, it is 
preferred to irradiate with ultraviolet rays which have a maximum peak near 172 nm. 
Since combination of a carbon ingredient which can generate an excitation oxygen atom 
efficiently and remains further by irradiating with ultraviolet rays with a maximum 
peak near 172 nm can be directly cut by ultraviolet rays, a residual carbon ingredient of 
a fluorescent substance layer surface is efficiently removable. In order to irradiate with 
ultraviolet rays which have a maximum peak near 172 nm, a 

dielectric-barrier-discharge excimer lamp (for example, USHIO DENKI KABUSHIKI 
KAISHA UER20-172) which enclosed Xe gas can be used. Since there are few generated 
amounts of an excitation oxygen atom when it does not irradiate with ultraviolet rays 
which have a maximum peak near 172 nm, it is in a tendency to be hard to remove a 
carbon ingredient of a fluorescent substance layer surface efficiently. 
[0037]Although time in particular to irradiate with ultraviolet rays in this invention is 
not limited, 10 minutes - about 1 hour may be sufficient. Although in particular a 
pressure or an oxygen density of atmosphere are not limited, either, it can adjust 
suitably according to quantity and a state of a carbon ingredient which remain in a 
fluorescent substance layer surface after calcination. In order to promote disconnection 
of a residual carbon ingredient, a substrate with which it irradiates may be heated at 
about 150 **. 

[0038]Thus, the back plate 2 is producible. 

[0039] (Sealing step) A process (sealing step) of sealing a front face plate and a back 
plate using glass frit for sealing is described. 

[0040]Although glass frit material in particular for sealing used for this invention is not 
limited, For example, crystalline fritto which consists of multicomputer system fritto 
which consists of low melting glass containing PbO, B2O3, etc. and a ceramic filler, PbO, 
ZnO, B2O3, etc. can be used preferably. About each presentation, it can choose suitably 
with a coefficient of thermal expansion of a glass substrate to be used, the highest 
treatment temperature in a process after sealing, etc. 

[004l]As a method of applying a paste for sealing to a position between a front face 
plate and a back plate, glass frit for sealing can be pasted and it can apply to one of a 
back plate and the front face plates, or both sides. In particular polymer and a solvent 
that are used for a paste for sealing are not limited. For example, as polymer, it is 
acrylic resin, such as polymethylmethacrylate (PMMA), and is alpha-terpineol etc. as a 
solvent. As a coating method, screen printing, the dispenser method, etc. can be used, 
for example. 



[0042]Next, the component which applied the sealing paste is calcinated in order to 
remove resin, a solvent, etc. under applied sealing paste. Although calcination 
temperature and retention time can be suitably chosen with resin and the solvent to be 
used, it is good to raise temperature in the range with which carry out fixed time 
maintenance at the temperature in which resin carries out a de binder, and the paste 
for sealing does not indicate mobility to be after that further. 

[0043]A sealing paste pastes together the component which becomes the component and 
it which were applied and calcinated, and a pair, and seals a front face plate and a back 
plate by carrying out fixed time maintenance at the temperature more than the 
softening temperature; of glass frit. Sealing temperature and retention time can be 
suitably set up with the material of glass frit. 

[0044]Since the manufacturing method of the plasma display of this invention is related 
with reduction of the residual carbon ingredient of a fluorescent substance layer surface, 
it is preferred to irradiate a fluorescent substance layer with ultraviolet rays under the 
atmosphere which contains oxygen in the component in which the fluorescent substance 
layer was formed after sealing-fritto-applying and calcinating. The carbon ingredient 
which remains in a fluorescent substance layer surface before sealing fritto spreading / 
calcination compared with the case where it irradiates with ultraviolet rays the same 
after sealing fritto spreading / calcination if a fluorescent substance layer is irradiated 
with ultraviolet rays under the atmosphere containing oxygen is in many tendencies. 
This is considered because the carbon ingredient has adhered to the fluorescent 
substance layer surface while performing sealing fritto spreading and calcination. That 
is, when calcinating sealing fritto, what the resinous principle in sealing frit paste 
carried out decomposition and combustion, and gasified is considered to have carried 
out the reattachment to the fluorescent substance layer surface at the time of a 
temperature fall. 

[0045]it is the purpose of preventing contamination of the fluorescent substance layer 
surface which removed the residual carbon ingredient by irradiating with ultraviolet 
rays under the atmosphere containing oxygen - the next -- ** -- a plasma display may 
be produced like. The atmosphere which irradiates with ultraviolet rays introduces the 
gas which contains oxygen below predetermined impurity concentration after carrying 
out evacuation of the inside of an envelope, After applying and calcinating sealing fritto 
at the component in which the fluorescent substance layer was formed and irradiating a 
fluorescent substance layer with ultraviolet rays under this atmosphere, The process of 
carrying out evacuation of the inside of the component in which the process of sealing 
the component which formed the fluorescent substance layer without carrying out 



atmosphere release of this atmosphere, and the component in which two or more 
electrodes for discharge were formed, and the sealed fluorescent substance layer were 
formed, and the component in which two or more electrodes for discharge were formed, 
and enclosing the gas for discharge is performed. Details are explained using drawing 3 . 
The substrate in which the calcinated fluorescent substance layer was formed is 
arranged in a UV irradiation zone, evacuation is performed to for example, 10" 3 Pa 
(below), the gas containing oxygen below predetermined impurity concentration is 
introduced, it irradiates with ultraviolet rays under this atmosphere, and the residual 
carbon ingredient of a fluorescent substance layer surface is removed. Next, it conveys 
in a sealing zone, without carrying out atmosphere release, a predetermined sealing 
step is performed, and a front face plate and a back plate are sealed. The front face plate 
and back plate by which sealing was furthermore carried out to heating exhaust air and 
a discharge gas enclosure zone are conveyed, predetermined heating exhaust air and 
discharge gas enclosure process are performed, and a plasma display is produced. 
[0046]The gas containing oxygen refers to stable gas and the mixed gas of oxygen to the 
ultraviolet rays of rare gas, such as not only oxygen simple substance gas but neon, 
argon, etc., nitrogen, etc. Below predetermined impurity concentration says that 
content other than the above-mentioned gas (for example, methane) is about 0.1% or 
less. Since the organic matter by which it is generated by the organic matter gas which 
is floating in the atmosphere, extraction of a substrate, conveyance, etc. adheres to a 
fluorescent substance layer when atmosphere release is performed after UV irradiation, 
A carbon ingredient remains in the fluorescent substance layer surface after plasma 
display formation, and it is easy to produce the problem that the rise of brightness 
lowering or discharge voltage, i.e., a display action, is not stabilized. 
[0047] (Evacuation and discharge gas enclosure process) Evacuation of the front face 
plate and the inside of a back plate which were sealed is carried out, and the process of 
enclosing discharge gas is explained. If evacuation of the front face plate and the inside 
of a back plate which were sealed is carried out and it reaches to a 10 2 Pa grade, heating 
of a front face plate and a back plate by which sealing was carried out will be begun. In 
the case where were not limited especially when sealing fritto was a range which does 
not show mobility, but a MgO film is formed on a front face plate, about 200-380 ** of 
cooking temperature is usually good. If retention time in particular is not limited, either 
but it becomes a large-sized plasma display, retention time will become long, but even 
an about 42-inch plasma display is about 10 or less hours. 

[0048]After performing predetermined heating, exhausting, the front face plate and 
back plate which were sealed to near a room temperature are cooled continuing exhaust 



air, and discharge gas is enclosed to a predetermined pressure. 
[0049]Finally, a drive circuit is mounted and a plasma display is completed. 
[0050] 

[Working example]An embodiment is used for below and this invention is concretely 
explained to it. However, this invention is not limited to this. 
(Measuring method) 

(l) Measurement of the residual carbon ingredient of a fluorescent substance layer 
surface was performed using X-ray photoelectron spectroscopy (XPS). K alpha rays of 
aluminum which carried out the single crystal spectrum were used for X line source. 
The measurement region was used as the ellipse form of 300x300 micrometers. The 
sample decomposed the plasma display in a nitrogen atmosphere so that a fluorescent 
substance layer might not exfoliate, and it used what was cut in the suitable size. 
[005l](Embodiment l) The plasma display was produced in the following procedures. 
[0052]It calcinated, after forming an address electrode pattern on "PD-200" by Asahi 
Glass Co., Ltd. glass substrate with the photolithographic method which used 
photosensitive silver paste. The dielectric layer was formed by a thickness of 20 
micrometers with screen printing on the glass substrate in which the address electrode 
was formed. After an appropriate time, the partition pattern was formed with the 
photolithographic method using a photosensitive septum paste. Next, the fluorescent 
substance layer was formed by the dispenser method. Phosphor paste was mulled using 
3 rolls by the weight ratio of phosphor powder:polymer =5:1. The thing of the 
presentation of red:(Y, Gd, Eu) B0 3 , green:(Zn, Mn) 2 Si0 4 , and blue:(Ba, Eu) MgAlioOn 
was used for phosphor powder. Polymer used the ethyl cellulose which dissolved with 
benzyl alcohol. In the atmosphere, temperature up of the calcination of a fluorescent 
substance layer was carried out to 500 ** the speed for 4 **/, and after holding for 30 
minutes at the temperature, it was cooled to the room temperature. Next, wavelength 
irradiated the calcinated fluorescent substance layer with the ultraviolet rays which 
have a maximum peak near 172 nm for 30 minutes in the atmosphere. The source of 
ultraviolet rays used the excimer lamp (USHIO UER20H-172). In order to contact 
efficiently ozone O3 and the excitation oxygen atom O by which it was generated by 
ultraviolet rays to a fluorescent substance layer, the component which irradiated with 
ultraviolet rays within the container made from stainless steel, and formed the 
fluorescent substance layer was obtained. 

[0053]Similarly, after forming an ITO electrode with photo etching method on "PD-200" 
glass substrate, a bus electrode pattern was formed with the photolithographic method 
using photosensitive silver paste. After an appropriate time, a transparent dielectric 



layer was formed by a thickness of 30 micrometers with screen printing. A component 
which formed a MgO film of 500 more nm thickness with electron beam evaporation 
method, and formed two or more electrodes for discharge was obtained. 
[0054]Next, a paste for sealing was applied to a component which formed a fluorescent 
substance layer using the dispenser method. Glass frit is a multicomputer system which 
consists of PbO, B2O3, and a ceramic filler, and softening temperature is 410 **. A 
solvent used PMMA for alpha-terpineol and polymer. After holding a component which 
applied sealing fritto for 15 minutes at 380 **, a sealing paste was calcinated by holding 
at 430 ** for 15 minutes. 

[0055]These components have been arranged so that an address electrode of a 
component in which a fluorescent substance layer was formed, and a bus electrode of a 
component in which two or more electrodes for discharge were formed may be parallel, 
and external force was symmetrically applied using an Inconel heat-resistant clip. 
Sealing was performed for 15 minutes at 450 **. Temperature up and a temperature 
falling speed were performed by a part for 5 **/. When sealing these components, glass 
piping was provided in the component [ in which a fluorescent substance layer was 
formed ] side together. 

[0056]Evacuation inside this sealed component was performed through glass piping. 
After a degree of vacuum inside this this sealed component reached below lxl0 3 Pa, 
heating of 5 hours was performed at 350 **, exhausting as it is. After stopping heating 
and cooling to a room temperature, exhausting, Xe5%-Ne gas which is discharge gas 
was enclosed to 66.5kPa. Glass piping was blown out using an electrical heater, finally, 
a drive circuit was mounted and a plasma display of display pixel number 640x480 cells 
was produced. 

[0057]White peak luminance of this plasma display was 350-cd/m2. When a pattern 
display of a hound's-tooth check was performed to the center section of the plasma 
display to a field of a 10xl0-cm angle, the number of cells where a display action is not 
stabilized was seven pieces. Few directions of the number of cells where a display action 
is not stabilized are good, and it is desirable that they are [ ten or less piece ] five more 
or less pieces. That is, a display action of a plasma display produced by this example 
was good. 

[0058] A residual carbon ingredient of a fluorescent substance layer surface of the 
plasma displays of production on the conditions was 13.8at%. 

[0059](Embodiment 2) A PMMA solution of the molecular weight 100,000 was used for 
phosphor paste, and a plasma display was produced like Embodiment 1 except 
calcination temperature of a fluorescent substance layer having been 460 **. 



[0060]The white peak luminance of this plasma display was 357-cd/m 2 . When the 
pattern display of a hound's-tooth check was performed to the center section of the 
plasma display to the field of a 10xl0-cm angle, they were seven cells where a display 
action is not stabilized. That is, the display action of the plasma display created by this 
example was good. 

[006l]The residual carbon ingredient of the fluorescent substance layer surface of the 
plasma displays of production on the conditions was 12.9at%. 

[0062] (Embodiment 3) The plasma display was produced like Embodiment 1 except not 
having irradiated with ultraviolet rays immediately after the fluorescent substance 
stratification, but having irradiated the fluorescent substance layer with ultraviolet 
rays for the sealing paste after spreading / calcination. 

[0063]The white peak luminance of this plasma display was 360-cd/m 2 . When the 
pattern display of a hound's-tooth check was performed to the center section of the 
plasma display to the field of a 10xl0-cm angle, the number of cells where a display 
action is not stabilized was six pieces. That is, the display action of the plasma display 
created by this example was good. 

[0064]The residual carbon ingredient of the fluorescent substance layer surface of the 
plasma displays of production on the conditions was 7.2at%. 
[0065] (Embodiment 4) In an envelope as not irradiated with ultraviolet rays 
immediately after the fluorescent substance stratification but shown in drawing 3 , The 
back plate with which the fluorescent substance layer and the calcinated sealing paste 
which were calcinated were formed is arranged, After performing evacuation to 10 3 Pa, 
UV irradiation is performed under the atmosphere which introduced 10%O2-Ar gas to 
50kPa, After carrying out atmosphere release of this atmosphere furthermore, the 
plasma display was produced like Embodiment 1 except having sealed the component in 
which the fluorescent substance layer was formed, and the component in which two or 
more electrodes for discharge were formed. 

[0066]The white peak luminance of this plasma display was 357-cd/m z . When the 
pattern display of a hound's-tooth check was performed to the center section of the 
plasma display to the field of a 10xl0-cm angle, the number of cells where a display 
action is not stabilized was four pieces. That is, the display action of the plasma display 
created by this example was good. 

[0067]The residual carbon ingredient of the fluorescent substance layer surface of the 
plasma displays of production on the conditions was 7.6at%. 

[0068] (Embodiment 5) The component which formed the fluorescent substance layer 
without carrying out atmosphere release after UV irradiation, and the component in 



which two or more electrodes for discharge were formed were sealed, and the plasma 
display was produced like Embodiment 4 except having performed heating exhaust air 
and a discharge gas enclosure process further. 

[0069]The white peak luminance of this plasma display was 372-cd/m 2 . When the 
pattern display of a hound's-tooth check was performed to the center section of the 
plasma display to the field of a 10xl0-cm angle, the number of cells where a display 
action is not stabilized was three pieces. That is, the display action of the plasma 
display created by this example was good. 

[0070]The residual carbon ingredient of the fluorescent substance layer surface of the 
plasma displays of production on the conditions was 5.3at%. 

[007l](Comparative example l) A plasma display was produced like Embodiment 1 
except not having performed UV irradiation. 

[0072] White peak luminance of this plasma display was 337-cd/m 2 . When a pattern 
display of a hound's-tooth check was performed to the center section of the plasma 
display to a field of a lOxlO-cm angle, the number of cells where a display action is not 
stabilized was 13 pieces. That is, a display action of a plasma display produced by this 
example was not good. 

[00 73] A residual carbon ingredient of a fluorescent substance layer surface of the 
plasma displays of production on the conditions was 22.5at%. 
[0074] (Comparative example 2) Calcination temperature of a fluorescent substance 
layer was 550 **, and a plasma display was produced like Embodiment 1 except not 
having performed UV irradiation. 

[0075] White peak luminance of this plasma display was 320-cd/m 2 . When a pattern 
display of a hound's-tooth check was performed to the center section of the plasma 
display to a field of a 10xl0-cm angle, the number of cells where a display action is not 
stabilized was 14 pieces. That is, a display action of a plasma display produced by this 
example was not good. 

[0076]A residual carbon ingredient of a fluorescent substance layer surface of the 
plasma displays of production on the conditions was 19.7at%. 

[0077]A part of making process of Embodiments 1-3 and the comparative examples 1 
and 2 is shown in drawing 4 . 

[0078] When a pattern display of a hound's-tooth check is performed by residual carbon 
ingredient of a fluorescent substance layer surface of Embodiments 1-5 and the 
comparative examples 1 and 2, and a produced plasma display, the number of cells 
where a display action is not stabilized, and luminosity of a plasma display are shown in 
Table 1. 



[0079] 
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[0080] 

[Effect of the Invention] According to this invention, a fluorescent substance layer with 
few surface residual carbon ingredients can be formed, and a display action can produce 
a stable plasma display with high-intensity. 
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vmiti. mz, m.itzitm¥M\z, mmi 1 2 n 
mftistdft^e-^ ^^o^m^xc^^T" 3 0 #hh§ 

WLfc. SliWKIBix^^v^yr (->yXtHUE 
R20H-17 2) fcfflUfc. H^fciO^L^ 

[0053] "PD-200" m xmuHz, 

7tFx./fy^|;J; 19 1 Toms^ffML^iL J® 
7. h£ffl^£7 thV VX57^ -ftfc i 9 
Ax||A7-y^MU. L*>SS. S^*** 
'J-yEPffliS^ X 0 3 0/xm«Jf^T:-ffML^ o 
$ t IZ 5 0 0 n mJJ^M g OK^€^t"-A*#^iC i 
DffMLT, Km^^^^S^lS^TTML^^ffS: 

[ 0 0 5 4 ] K»ffl^-X h*T4 x^y^-m 

zm^x m®. i tzmwzmi itz . m x 7 

9, Rft^t(i4 1 0°Ct-S)l> 5 
a-^-tr^-;t/, ^'j7-(;(iPMMAjffli^ 1 

if*7 y •/ h ^^L/i^ff^ 3 s o*ct 1 5mm 

Lfcft. 4 3 0°C-C1 SMaff-fiikT, 

[0055] M*ii^ffML7:a5iX7)r f vx%mt 
wmwztb (DMm^mmBiSL 1 tiwrnw ■uiwot 

^ y -yT&fflv^m(^h7j&Jni.^ 0 I«ii4 5 o°c 

x i 5fimj^z„ %&ti£w%&mm$5°c/-ftxi7 
^ti^mim-tmiz-miz, m$m*m 
fcitz3mmz#yx®mn&ftz„ 
[0056] tfyxmfeMix , inmitzmmm 
u^mmmin^ tz . ^ L^^sutf ^spt)*^ 

Jt^"l xi 0- 3 PaOTc3tL^fiiC. iiOiii^l- 
fr^&^3 5 O^TSI^WJd^^Ito^. PM^fr 

"C*5Xe 5%-NeX?'X^66. SkPaitKAL 
fe. ^5XSf =&^Sh-^-*fflV^SFBfL, ftft 

«c mm&zzmix. ^h*»6 4ox4 8o^ 

tWTyX^Ti XTUJ amifz, 
[00 57] <IW°5X-7T^7W7)fiftt°-?» 
Kf4, 3 5 0cd/m«Tft-3ft. 47c. 75X7f7 

xrvA ai^mz 1 o x i o c mft<ffiffltf-mfr 

)VMi 7 mX'fo tz . a^Htf^^ L * V *-fe/Hft|±^ 

*^*3&«s < . i o ffljars t> izn 5 mmx'fo zzt 
tm$ii<,\ ^th, *mmmximitzryx-7T 
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a xxva com^mimmi x-h^tz, 

[00 58] R*frT^S<7)T5X-7T A XXVA COM 

it. 

[00 59] {mm2 ) ^»X-X b t4H4l 1 0 

jjcoPMMAmmmvK mmm<mss^m^46o 
°azhtz&m±, mam 1 1 RfistT^xv-f * xri^ 

[0 0 6 0] ;«7°7Xv7M-77°W<7)&fet°-.7» 
£14, 3 57cd/m2?fc^t„ 4ft, T^XVfV 
77 W W+ftSPC 1 0 X 1 0 c m^W®«{^a^ 

/Hfc 7 *M^JT"«L^T7 

[00 6 1 ] HMT"M«77X7f a7H«f 
7t*MHffi«S#M«^ii:, 12. 9at%?fco 
fc, 

[00 62] (HJfiM3 ) ^frlffMEMWi^l-iS 

mmmMUzwm. mmmitmmizxyx-?? 
ixxvAZimitz, 

[00 63] ^CDy°yX-?T 4 X7W <7)&fet°-?« 
Sf±, 360cd/m'?ftiit. 75X7tV 
77° W ^>4^(= 1 0 X 1 0 c m^^)fflMH^Affi? 

<nn9 - y*^*ff o fee t . H^iMt«5£ t * v vt 
>M»(i 6 ffl-cfc o fc . ttb h , #§SjtWr#jic t £T 

[00 64] nm^'i'm^ryX-Zf A XXVA <T)1k 

mm^m<nmmm\±. 7. 2atm^. 

[00 6 5] (*ffiM4 ) l»/f ffMfflMdi^Wf 

M^tx 03i^UcJ; WMSt», fl&fcSft 
fc&ftttJifc J: «Sj£3 ftfcf«f<-x h fitz 

^mm^wml, i 0- 3 p a a-cE^Ktefi^JtSL 

50kPaiT10%O r Ar^S *A L ^TxBM 

Txiimff3ft£ ff v \ $ e, \z z. ffmm&j&mw. l 
mitBfcifzmmmuzttmimmM 1 1 nmizx 

yX^rXXXVAiimUz. 
[0 0 6 6] ;<7)75X?fU7V'^ ^6fet-?» 
fl3i. 3 57cd/m't^ft. Sfc, -TJXVtj 
xxv A co^miz 1 0 x 1 0 c mfteffiMHz^Mfe? 

)vm,%A\m'h-otz„ tzfr-h. ^mmmx'imifzT 

[00 67] ^WTimnry X^ f 4 XXV a am. 



[0068] ^'1-s«';:!C|f«;:'c^l!H^^-7 

®jSLfc*tf*J»L. ^f^MM, ■ *H#7^A 
Ig^fo fckW4*ttW4 1 KSICr 5Xvr 4 XX 

[006 9] i^7°7XVT-i , X7°W<7)&-fee-:?$| 
g{4. 372cd/m«Tft-3fc. 757'7tV 
X7°W<7)4i^gPJ;: 1 0 X 1 0 c mftVffimz^M&ff- 

wi?-ym^£fi->fzmz^ m^mm^m t tc ^ 

5Xvf 77 w co^»m4Sff rj> o it . 
[ 0 0 7 0 ] m<(r:imsrr-7 x~>x < xrvA<m 
mmm<mtf\mmi±. 5. 3at%«. 
[0071] amm 1 > mmm*ftb%ir^t:a 
mmmm 1 1 mnizxyx^x' a xxva %imi 

[0072] i^XTfayw^afit-?* 

SJ4. 3 3 7cd/m 2 tf)"5t„ £>t, 777'7tV 
771/^( ^4^*SPi: 1 0 X 1 0 c mftCOffiMzTAfe? 

w^-y^zfiitzmz, m^mm^mi^^ 
mm 3\wch^tz, t^bh, *mmmx*mitz 
XyX-?T a XXV A co^mmim-cii^t^-fz. 

[0073] ^ttt«fl7'5X7f < XXV A CD% 

jmrnmamsmmit, 22. 5atm^ 

[0074] ( \mm 2 ) 3S3fcft«tf)*Sl£i&££ 550 

°C{=U ^mBaSf^ft^^o^M4*S4Wi tisf 

[007 5] :»77X7f-f77^^afeh"-^i| 

32 0cd/m«T!5-)ft, ifc, 75X7f^ 
77"W 04i*^(3 1 0 x 1 0 c mft^MiC^ 

75X7f -f XXV A <m?vmm&$&~Z\&*£fr'>iz. 
[0076] R§ftt ftl»77X7f ^ XXV A ^ 

mmmM^mfsmmii. 19. 7atm^ 

tz. 

[0077] HffiMl-3, fei^Jt«0lJK 2«#S 

[0 0 78] *Jj:Vit«^Jl. 2c0. ffi 

7tftl^ffi^S#M«^\ fSS LJtr 5X7f ^ 77 

KSU=3rV^-fe;MR» tiXVXyX^T A XXVA <7)M& 

[0079] 

[HI] 
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